While it is generally accepted that change in the real value of the dollar is an important determinant of exports, it has not been rigorously demonstrated that this relationship, derivable from theory, holds empirically for agricultural exports and the components of agricultural exports. Starting with a dynamic maximizing framework, this paper estimates the real tradeweighted exchange rate and trade partner income effects on U.S. agricultural exports. For the period 1970-2006, a one percent annual increase in trade partners' income is found to increase total agricultural exports by about 0.75 percent, while a one percent appreciation of the dollar relative to trade partner trade-weighted currencies decreases total agricultural exports by about 0.5 percent. While these effects carry over to 12 commodity subcategories, they are conditioned by differences between bulk and high value commodities, and differences in the export demand from high compared to low income countries. We use a directed acyclic graphs (DAG) technique to identify the inverted fork causal relationships from vector autoregression (VAR) models. We also find that there is an asymmetric exchange rate effect so that the negative effect of exchange rate appreciation on exports sometimes dominates the positive effect of foreign income growth.
The exchange rate and foreign income growth are commonly assumed to be important macroeconomic variables affecting U.S. agricultural exports. Ample evidence suggests that the growth in demand for U.S. agricultural exports is caused by growth in trade partner real income, but strong empirical evidence is lacking on the effect of changes in the value of the dollar on U.S. agricultural exports. We utilize the ERS Exchange Rate Data Set, which defines commodity-specific real effective exchange rates based on commodity trade-partner export weights. The export-weighted exchange rates and trade-partner real gross domestic product are found to strongly affect the demand for aggregate U.S. agricultural exports. A similar relationship appears to hold for many subcategories of agricultural exports, although differences in magnitude between bulk and high value exports are evident. Some of these differences appear to be linked to the tendency for bulk commodities to be exported to lower income countries, while the high value commodities tend to be exported to higher income countries. We also find that growth in trade partner real GDP has positively influenced growth in U.S. exports over the period , while changes in the real trade-weighted exchange rate have tended to constrain exports.
Knowing the effects of exchange rate and foreign income on U.S. agricultural exports is important for understanding the impact of policies directed toward economic growth and development, compared with those designed to address major macroeconomic imbalances. How these effects are likely to vary by commodity group is also important. For example, the higher the in- The authors dedicate this paper to the memory of G. Edward Schuh, who died on May 4, 2008. He was a pioneer in broadening the scope of agricultural economics. His proposition that what happens outside of agriculture can be more important than factors affecting agriculture directly has become only more insightful with time. We also express our appreciation to David Orden and Carlos Arnade for their helpful insights on an earlier draft of this paper. An anonymous reviewer and David Bessler also assisted us in understanding the causal links underlying the empirical aspects of the paper. We appreciate the suggestions of the reviewers and acknowledge that the paper is better because of them.
The views expressed here are the authors' and may not be attributed to the Economic Research Service or the U.S. Department of Agriculture. come elasticity of export demand, the larger the impact of trade partner income growth on increasing the demand for U.S. agricultural exports. This also suggests the evolution of a policy to target exports to high potential demand countries. The higher the price elasticity of a commodity real trade-weighted exchange rate, the more competitive is the international market for exports of a particular country, and the more sensitive are U.S. exports of this commodity to policy-induced distortions in trade partner currencies.
It has been difficult to find empirical evidence linking the relative value of the U.S. currency to exports in spite of the tendency for conceptual models to predict such a relationship. In his award-winning article, G. Edward Schuh (1974) argued that a major part of the farm problem of the 1950s could be attributed to an overvalued dollar, which depressed agricultural prices and exports. He attributed the post Breton Woods agricultural export boom of the 1970s to the depreciation of the dollar, a depreciation that was in turn linked to monetary expansion as the United States attempted to monetize the effects of the first energy shock.
Conceptual contributions following this earlier work are based on static general equilibrium concepts such as that used by Dornbusch and Fischer (1980) . They extended the static model of Salter (1959) to show how household expenditures that exceed total factor earnings can cause an increase in the relative price of home goods. The rise in price pulls resources from the production of traded goods while at the same time increases the consumption of both home and traded goods. The country experiences an appreciation of its real exchange rate, a trade imbalance, and a corresponding capital inflow. However, if a market for a country's currency is incorporated into this static model, then equilibration causes the nominal exchange rate to depreciate. This, in turn, leads to a rise in the domestic price of traded goods, and depreciation of the real exchange rate, which, in a frictionless full information environment, returns the economy to the initial equilibrium. A monetary shock causing expenditures to exceed factor income has no effect in real terms. Real effects result only when a country-specific structural change occurs, such as a shock to factor productivity.
The more recent conceptual and empirical analyses have embodied the Salter type of reasoning but in a dynamic context where markets exhibit sticky price adjustments, or countries differ in their rate of time preference and rates of factor productivity growth. Chari, Kehoe, and McGrattan (2004) calibrate a general equilibrium intertemporal model to data on eleven OECD countries. Price adjustments are sticky in adjusting to shocks that cause expenditures to depart from factor income.
1 They find that if prices are held fixed for at least one year, and risk aversion is relatively high, then the volatility of real exchange rates generated by their structural model is consistent with some features of the data. In a partial equilibrium context, Hughes and Penson (1985) and Rausser et al. (1986) also focused on the stickiness of prices to explain how monetary shocks that cause real exchange rate appreciation can cause agricultural prices to overshoot their longer-run equilibrium.
Empirical work (e.g., Bessler 1984 , Orden 1986a and 1986b , and Orden and Fackler 1989 has drawn upon modern time-series methods. Even here, however, it has been fairly difficult to show that monetary shocks have measurable effects on agricultural prices and trade. Shocks to U.S. financial market variables are found to explain about 20 percent of forecast error variance for exports, and about 10 percent for real agricultural prices one year ahead, and about 50 and 20 percent respectively for a three-year forecast horizon. Rose (1990 Rose ( , 1991 and Ostry and Rose (1992) also found that a real devaluation has generally no significant impact on trade. Another line of query has focused on exchange rate volatility and agricultural exports (see Asseery and Peel 1991 , Awokuse and Yuan 2006 , Cho, Sheldon, and McCorriston 2002 , Langley et al. 2002 , Pick 1990 , and others). In general, while the results of these studies are somewhat ambiguous, the overall conclusion is that exchange rate volatility tends to negatively affect country exports, particularly for developing countries.
Our approach follows that of Senhadji and Montenegro (1998) . They construct an intertemporal model from which they derive a reduced form "total" export-demand function with real weighted GDP per capita and the real tradeweighted exchange rate as activity variables. They fit this model to panel data of 60 countries, and find long-run income elasticities averaging about 1.5, while exchange rate elasticities tend toward unity. We adapted their model to U.S. commodity exports. Our point estimates over twelve commodity categories tend to bracket their results, and suggest that for the period 1970-2006, the growth in demand for U.S. agricultural exports has been strongly enhanced by growth in trade partner traded-weighted real GDP, and negatively affected by the appreciation of the U.S. traded-weighted exchange rate. We find that these effects are conditioned by differences between bulk and high value commodities. These differences are, in turn, closely associated with export demand from high compared to low income countries, with U.S. exports to low income countries being more exchange-rate sensitive than exports to high income countries. We further examine the contemporary relationships among exports, the trade-weighted real exchange rate, and the weighted sum of a country's real GDP by applying the directed acyclic graphs (DAG) technique. We find that GDP and exchange rate depict an inverted fork causal relationship with exports.
In the next section, the structural model is presented. This is followed by a review of the data used in the analysis. We then discuss the results and implications from fitting the model to data.
The Model
We use a Ramsey-style general equilibrium framework similar to that used by Senhadji and Montenegro (1998) is the period utility function and δ is the rate of time preference. A transversality condition is also imposed to rule out a Ponzi scheme.
To economize on the number of explanatory variables given our rather short time series of data, and to permit the estimating equations to be linear, we presume that the period utility function is addilog: 3 We use "*" to denote the foreign country. 4 This structure presumes finite-lived agents with perfect foresight that are connected through a pattern of intergenerational transfers based on altruism (see Barro and Sala-i-Martin 2003, p. 86) . It can be shown that this problem yields the familiar Euler equation of optimal expenditure, E, over time, which is given by
( 1 ) (1 where ν is the co-state variable, we obtain the first-order conditions:
Eliminating the co-state variable, solving for traded goods, and expressing the result in logs yields
where c o contains the terms B o , B 1 , and β 1 . U.S. agricultural import demand 1 m * from this country is the same as agricultural exports, which allows us to replace 1 m * by U.S. exports x 1 . Since the budget constraint is presumed to hold at each instant in time, then in this model the foreign country's total exports are x * = e
Interpreting e * to be a country's earnings from domestic factors, i.e., GDP, we have
The export demand equation (4) now becomes
where we refer to the term GDP * -x * as the tradeadjusted GDP.
The stochastic version of the model leads directly to a stochastic estimating equation similar to (5). The stochastic version of Senhadji and Montenegro (1998) presumes that e * follows an AR (1) ) , 0 , 1 , 2
where ε j,t are stationary shocks. In this case, the intercept term in (5) is
Drawing upon (5) for each category of U.S. commodity i exported to countries k = 1,…, K, 5 our basic estimating equation is
x , is the total quantity of the ith agricultural commodity exported in period t, and XR i,t is the trade-weighted real exchange rate over all trading partners, k = 1,..,K, importing this commodity. The second term is the weighted sum of the k th country's real GDP less its exports, where the weight k i α is the k th country's adjusted GDP share of all importing countries' total adjusted GDP. The construction and commodity-specific features of these variables are discussed in the next section. The parameters to be estimated are the intercept term α i , the price elasticity term β 1,i associated with the exchange rate, and the income elasticity term β 2,i . The price elasticity term is expected to be negative and the income term is expected to be positive. The nature of , i t u is discussed below. The current study attempts to contribute to the issue of causality by examining the contemporary relationships among exports, the trade-weighted real exchange rate, and the weighted sum of a country's real GDP (less its exports). In particular, this study adopts recent advances in time series modeling by specifying models based on a structural vector autoregression (VAR) approach. VAR econometric models impose as few a priori theoretical restrictions as possible to permit the regularities in the data to reveal themselves (Bessler 1984) . Detailed derivations and summaries of VAR econometric models are provided by Sims (1980) , Bessler (1984) , Hamilton (1994) , and Patterson (2000), and are not provided here. The VAR specification of equation (6) in lagged levels for the thirteen commodity/commodity groups is as follows:
x is the total quantity of the ith agricultural commodity exported in period t, C i is a coefficients matrix of lag length (l ) to be estimated, Y t is a matrix of exogenous variables, such as the trade-weighted real exchange rate over all trading partners and the weighted sum of the k th country's real GDP, B is an appropriately dimensioned matrix of coefficients to be estimated, the innovation term u t is assumed to be white noise, where E(u t ) = 0, and
is a positive definite matrix. The innovations u t and u s are independent for s ≠ t. Although serially uncorrelated, contemporaneous correlation among the elements of u t is possible.
Although Granger causality tests are widely used to assign causal direction, this approach has its limitations because it does not account for "indirect causal paths" Newbold 1986, Hausman 2003) . Recent works by Pearl (2000) and Hoover (2001) document alternative definitions of causality that extends the Granger-Sims causal definition. Spirtes, Glymour, and Scheines (2000) and Pearl (1995 Pearl ( , 2000 propose directed acyclic graphs (DAG), a non-time sequence asymmetry in causal relations, as an alternative and more comprehensive approach for investigating causal relationships. Bessler and Akleman (1998) used (DAG) analysis procedures of Scheines et al. (1994) to optimally choose a set of causal relations on a structural VAR model. The application of DAG involves the theoretical work of Pearl (1995) and the algorithm (PC algorithm) in Spirtes, Glymour, and Scheines (2000) . DAG analysis allows the construction of the data-determined orthoganization on contemporaneous innovation covariance (Swanson and Granger 1997) to assess the degree of interconnectivity and direction of causation (Awokuse and Bessler 2003 , Bessler and Yang 2003 , Babula, Bessler, and Payne 2004 ). Our study focuses on illuminating the contemporaneous relationships among innovations (residuals). However, because of the limitations of the data to annual series, we cannot investigate the more dynamic aspects that would be present in quarterly or monthly data series.
The Data and Selected Properties 6
We use annual data over the period 1970 to 2006. 7 To create a measure of the U.S. exchange rate associated with the export of the ith commodity in year t, we calculate XR i,t as a geometric exchange rate export-weighted index. The formula is 
Differences among the series can be seen by calculating the deviations from the mean of each series over the period 1970 to 2008. Figure 1 shows these differences for selected commodities. The overall pattern clearly reveals periods of depreciation following the first primary resource shock of the early 1970s, and the period of appreciation following the second oil shock in the late 1970s, early 1980s, and high real U.S. interest rates. The depreciation during the late 1980s is clearly evident, followed by some stability in the early 1990s, a period of relatively stagnant growth of the U.S. economy. Appreciation of the dollar started in about 1995, as the U.S. economy experienced total factor productivity (TFP) growth over the 1995-1999 period that exceeded by a factor of three the TFP growth of the previous two decades (Jorgenson 2001) . Depreciation is apparent since about 2002. While each sub-commodity series follows a similar depreciation-appreciation cycle, differences among them are apparent, with red meats standing out in recent years. As discussed below, differences in the estimated values of the exchange rate price elasticity, β 1,i for each commodity, and the cycles of appreciation will both be seen to have important negative effects on commodity exports. In some years, these negative effects will dominate the effects of growth in adjusted GDP.
The United States exported agricultural commodities to over 183 countries during the 2001-2005 period. However, Table 1 shows that the bulk of these exports are concentrated in a small number of countries, thus giving them a relatively large weight in the calculation of the tradeweighted exchange rate During 2001-2007, 50 percent of total U.S. agricultural exports went to only four countries. While the concentration has increased for total U.S. agricultural exports, the major importing countries have changed. In 1976, ranked from highest to lowest, the major importing countries were Japan, the Netherlands, Germany, Canada, Korea, and India. In 2004, the major importers were Canada, Mexico, Japan, China, Korea, and Taiwan.
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Cotton and soymeal show some departure from the tendency for increased concentration. In the case of red meats, Japan and Canada account for over 50 percent of the total U.S. exports over the entire 1976-2005 period. The trade weights of these two countries thus dominate this commodity's trade-weighted exchange rate shown in Figure 1 . It is this concentration that explains the distinct nature of this exchange rate compared with the others.
Next consider the association between the type of commodity exported and the income level of the importing countries. A clear difference exists between the GDP per capita of countries importing bulk commodities and those importing high value products. Bulk commodity exports are accounted for by largely middle income countries, while high value processed agricultural products tend to be exported to high income countries (Figure 2) . The estimated exchange rate and income elasticities reported in the next section tend to correlate with this trade pattern. The exchange rate elasticities tend to be larger in absolute magnitudes for lower income countries than higher income countries, while the income elasticities tend to be larger for high income countries than low income countries.
Evidence from a battery of unit root tests conducted on the VAR models' endogenous variables in logged levels suggested that stationarity and cointegration were not an issue (Johansen and Juselius 1990, 1992) . Harris (1995, pp. 27-29) and Kwiatkowski et al. (1992) discuss the wellknown augmented Dickey Fuller (or ADF) test's tendency to indicate, falsely, nonstationarity particularly when, as in this study, samples are finite and when variables are stationary but have nearunit roots: that is, in the case where a series is "almost nonstationary." 10 In such cases, ADFtype unit root tests often fail to reject the null hypothesis of nonstationarity. An accepted procedure in this case has been to treat the variables as stationary without differencing them (Harris 1995 , pp. 27-29, Kwiatkowski et al. 1992 We apply PC algorithm (Spirtes, Glymour, and Scheines 2000) to observational data for capturing directed acyclic graphs. PC algorithm is available as the software TETRAD III (Scheines at al. 1994) . 10 For details on the Dickey-Fuller and the augmented Dickey-Fuller tests, see Fuller (1976) , Dickey and Fuller (1979) , and test procedure summaries in Hamilton (1994) and Patterson (2000) .
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Results
The results based on estimating the parameters of equation (7) for the selected commodities are reported in Table 2 . The exact estimated form of the export equations depends on the specific commodity (see column 4 of Table 2 ). Since our estimated models contain lagged dependent variables as control variables and include higher-order ARMA specifications, we use the Marquardt nonlinear least squares algorithm (see Davidson and MacKinnon 1993, pp. 329-341, and Greene 1997, pp. 600-607) . Note that the nonlinear least squares estimates are asymptotically equivalent to maximum likelihood estimates and are asymptotically efficient.
Overall, the results show strong evidence of a significant link between total U.S. agricultural exports, and the trade-weighted exchange rate and trade-adjusted real income. The estimated standard error of the income elasticity of total agricultural export equation is significant at the one percent level. The error associated with the exchange rate elasticity is significant at the 10 percent level. A similar pattern holds for eight of the twelve commodity sub-categories. The sign of the income term is positive as expected and significant for all commodities. The sign of the ex- Note: *,**, and *** indicate statistically significant at the 10 percent, 5 percent, and 1 percent level, respectively. change rate term, as expected, is negative in all equations and significant in eight of the thirteen commodity categories.
The estimated income elasticity for total agricultural exports is 0.75, while the estimate of the exchange rate elasticity is -0.51 (Table 2) . Commodity-specific income elasticities range from 5.25 for poultry exports to about 0.72 for soybeans. Exchange rate elasticities range from a high of about -0.2 for soybeans to a low of -1.3 for corn and wheat. Seven of the twelve commodities have income elasticities larger than the absolute value of their corresponding exchange rate elasticities.
Notice that the income elasticities reported in Table 2 appear to be linked to the income level of countries. The income elasticities for the high value near consumer-ready products such as red meats, poultry, fresh fruits, and vegetables that Figure 2 shows are more likely to be exported to higher income countries and to have larger income elasticities than do the bulk commodities (e.g., corn, rice, and wheat), which tend to be exported to lower income countries. Thus, equal growth in income across countries will tend to have a larger effect on exports of high value agricultural products than on the exports of bulk commodities. The absolute value of the estimated exchange rate elasticities for the two major bulk commodities, corn and wheat, is larger than the estimated exchange rate elasticity for total agricultural exports. This result suggests that appreciation of the dollar in low income countries can have major negative effects on growth in the export of these bulk commodities, the estimated magnitudes of which we discuss in the next section.
Testing for Contemporaneous Causality Using DAG
Following Bessler and Yang (2003) and Awokuse and Bessler (2003) , DAGs were used to capture the causal glow among exports, exchange rate, and GDP. The PC algorithm checked for both unconditional and conditional correlations between the variables to determine the correlations and the order among the variables. The TETRAD III program was applied to the data to determine the direction of the causal flow of information between variables. Its search algorithm reveals that the exchange rate and GDP are direct and contemporaneous causes of exports as follows:
This suggests that equation (7) for all the commodities/group of commodities follows a causal inverted fork. For robustness of the outcomes, we consider various levels of significance in determining the causal structure of the variables. The results reported are at 30 percent significance level for the removal of directed edges between the variables. This implies that the correlation and conditional correlation between two variables must be significantly different from zero at the 30 percent significance level (directed edges between exchange rate and exports and GDP and exports).
Decomposing Exchange Rate and Income Effects on Agricultural Exports
To show the effects of income and exchange rates on exports over time, we calculate the contribution of the exchange rate and adjusted GDP variables to predicted exports based upon the estimated parameters reported in Table 2 . The basic form of the calculation is
where, for the ith commodity, 
The results of these calculations appear in Figure  3 for total agricultural exports. The results for all commodities appear in Table 3 for yearly averages over the period .
The first two bars of Figure 3 show, respectively, the effects of annual rate of change in the exchange rate and trade-adjusted GDP on the predicted growth in total agricultural exports, which is shown by the third bar. In 31 of the 35 years reported, growth in trade-adjusted GDP had a positive effect on growth in U.S. agricultural exports. In 19 of these years, the change in the exchange rate had a negative effect. In eight of these years, the negative exchange rate effect dominated the positive GDP effect, causing a negative rate of growth in agricultural exports. On a more periodic basis, it can be seen that the growth in trade partner trade-adjusted GDP was the main impetus for growth in total U.S. agricultural exports over the period 1972 to the early 1990s. Another feature is the appreciation of the tradeweighted U.S. exchange rate, which had a negative effect on growth in total exports in 12 of the 21 years 1972-1993, and almost always tended to counter the positive effects of income growth on exports. Between 1997 and 2002, the appreciation of the dollar appears to be a major contributor to a generally negative rate of growth in U.S. agricultural exports. The depreciation of the exchange rate during 2003 to 2005 had a stronger effect on the increase in growth of exports than growth in trade partner trade-adjusted GDP.
The results appear to support Schuh's (1974) argument that the early 1970s boom in U.S. agricultural exports was caused by a depreciating dollar, particularly for the year 1974, although growth in trade-adjusted GDP appears to have accounted for an even larger positive effect on exports. The U.S. adjustment to the second major oil shock at the beginning of the 1980s entailed a rising real U.S. interest rate, a decline in import demand, and stagnant growth in many external debt impacted developing countries. During 1980-1984, the appreciating value of the dollar outweighed the more modest effects of growth in trade partner income. The result was negative growth in total U.S. agri- Table 3 , column 3). In the late 1980s, and prior to the financial crises faced by many developing countries in the early 1990s, both a depreciating dollar and income growth helped lift the growth of U.S. agricultural exports. For -2006 , the results suggest that in spite of relatively rapid economic growth for many of the world's economies, the trade-adjusted income growth in U.S. agricultural trade partners tended to have small positive, and sometimes negative, effects on U.S. agricultural exports, with the devaluing dollar playing a dominant role in recent years.
We next focus on the twelve sub-commodity categories and discuss the degree to which they depart from the features shown for total agriculture. Table 3 shows that the annual average effect of exchange rate appreciation on exports was negative for all commodities for the 1980-1984 period and for about nine of the twelve commodities over the 1990-2004 period. A distinguishing feature of these periods is that the negative exchange rate effect tended to dominate the positive income growth effect for the major bulk commodities, corn and wheat, but not for the high value commodities. Another feature is that positive income effects on growth in exports tended to fall for all commodities starting in 1995. Moreover, this decline tended to exceed the decline in the income effect for total agricultural exports for the bulk commodities, while the decline for the higher value commodities was less severe.
Commodity Specific Effects
The domination of an appreciating tradeweighted exchange rate over income growth on U.S. commodity exports is most pronounced for corn and wheat. The negative effect of an appreciation of wheat's trade-weighted exchange rate dominated the positive income effect on average for the periods 1980-1994 and 2000-2004 (Table  3) .
We noted above that high value products tend to be exported to higher income countries, and their estimated income elasticities tend to be larger than elasticities for bulk commodities. The results reported in Table 3 for fresh fruit, fresh vegetables, poultry, and meat show that from 1972 to 1989, the effect of growth in trade partner income on the exports of these higher value commodities tends to be larger than are the same effects for the bulk commodities. An example is the 1972-1974 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2006 Source: Calculated based on the elasticities appearing in Table 2 and the data.
case of red meat exports compared to the major bulk commodities. The absolute value of the exchange rate elasticity is smaller for red meat than for corn and wheat, while the income elasticity for red meat is larger than for these commodities. Corn and wheat tend to be exported to countries whose per capita incomes are lower than countries importing red meat. While the exports of both of these commodities were negatively affected by exchange rate appreciation, red meat exports were affected negatively only in two periods, neither of which dominated the effect of income growth.
Conclusions
The real trade-weighted exchange rate and trade partner income are shown to be key determinants of U.S. agricultural exports. The data clearly show the evolution of the real trade-weighted exchange rate to vary by commodity, although general similarities of appreciation and depreciation are evident. The trade data also suggest that bulk commodities tend to be exported to lower income countries than do the higher value commodities such as fresh fruit and red meat. For the period 1970-2006, a one percent annual increase in trade partners' income is found to increase total agricultural exports by about 0.75 percent, while a one percent appreciation of the dollar relative to trade partners' real trade-weighted exchange rate decreases total agricultural exports by about 0.51 percent. The net effect on total agricultural exports depends on the magnitude of growth in income compared to the magnitude of change in the trade-weighted exchange rate. These effects are also found to carry over to 12 commodity subcategories, although the effects are conditioned by differences between bulk and high value commodities. The estimated income elasticities for commodity subcategories tend to be larger in magnitude than the absolute value of the exchange rate elasticities. Furthermore, the income elasticities for the high value products, such as red meats, poultry, fresh fruits, and vegetables, tend to be larger than the elasticities for bulk commodities. Growth in incomes has a larger effect on exports of high value agricultural products than on bulk commodity exports.
The contemporary relationships among exports, the trade-weighted real exchange rate, and the weighted sum of a country's real GDP were investigated by applying the directed acyclic graphs (DAG) technique. We find that GDP and exchange rate depict an inverted fork causal relationship with exports.
We also find from a decomposition analysis that the negative effect of exchange rate appreciation on exports often dominates the positive effect from income growth. Most of the historical increases in agricultural exports are associated with income growth, whereas most of the declines in exports are associated with an appreciation of the U.S. trade-weighted exchange rate. This analysis also shows that the income effect has tended to dampen over time. This dampening effect has allowed the appreciation of the exchange rate to dominate the income effect, particularly for the bulk commodities. This dampening effect has been less severe for the higher value commodities.
